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Fig. 2 Multi-body floating aquaculture platform
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Tab.1 Structural parameters of the cage

g

Q

ik FANE JEAME
Component Model value Prototype value
HEZEK E Length/m 0.60 36.00
HEZEETE Height /m 0.05 3.00
HEZLIZ K Draft/m 0.03 1.80
HEHL T it Mass/kg 2.93 631 800
4K JE Length/m 0.50 30.00
[ 4 75 B Height /m 0.25 15.00
% H il Mesh size/mm 5.00 25.00
£k H 4% Twine diameter/mm 1.00 5.00
Fi%E K JE Chain length/m 1.35 81.00
F#BE E4% Chain diameter/mm 1.50 90.00
F4% At Chain mass/(kg/m) 0.04 147.60
Hi9E K% Nylon length/m 0.40 24.00
48 B 4% Nylon diameter/mm 0.56 33.60
dd
g

(a) JRRIMA Prototype net

(b) BEAEIPAK Model net

B3 MRRZHTEE

Fig.3 Schematic diagram of the net system
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Tab. 2 Irregular Wave Parameters
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H /m Tp/s H /em Tp/s
6.00 1123 10 145 HAF 20
WG6

S i x
I'II' A

- 16.47 n 1.53m  1.80m 1.53 m 1.67 m 400m  3.00m
NEHRIR 0.7 m N
@ | Incident waves WG3 WG4  WG5 - s
| WG2 ¥ L
;% i ° ° ® 0.6 m Island % 2
B WG1 RHERG WG6 ¥ topography o
= Mooring system M 1 MFE 2 MNFE 3 0.7 m 2
Cage 1 Cage 2 Cage 3 v 3

) 30.00 m &

4 KEHEE

Fig.4 Schematic view of the experimental setup
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Fig.5 Wave spectrum of incident wave
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Tab. 3 Statistical values of surge motion of aquaculture platform
(A LS e RRE T E ARUE FoME
Position Topography Maximum value/cm Mean value/cm Significant value/cm Minimum value/cm
% 1 S HH R 8.79 4.14 7.46 -0.17
Cage 1 L fksr 10.15 4.77 8.66 -0.32
R4 2 S HHIEE PR 8.22 3.72 7.44 -0.34
Cage 2 Sy fEsE 9.68 4.47 8.67 -0.41
R4 3 S PR 8.10 3.68 7.42 -0.38
Cage 3 ke 9.46 4.44 8.65 -0.28
16 9
—— M#E1 Cage 1 .
Py M PFE2 Cage 2 Wy ’
----- %83 Cage 3 u‘x\fﬁ"a' o
% 8f
§
4 L
0 L
0 20 40 60 80 100 120 140 160 180
Ff1E Time/s
(a) FHE¥IK Flat seabed
16 5
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E 6‘8 7‘2 7‘6 80
S8
5
=N
4 -
ot
0 20 40 60 80 100 120 140 160 180
FF1E] Time/s
(b) NMEHLTE Island topography
El6 &IFHTFEYWFIEINHE Lk
Fig. 6 Time history curves of surge motion of the platform
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Fig.7 Power spectral density of surge motion of the cage 3
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Tab. 4 Statistical values of heave motion of aquaculture platform

(DA Y ICON FHIE HEE e/ IME
Position Topography Maximum value/cm Mean value/cm Significant value/cm Minimum value/cm
% 1 S-SR 5.66 0.03 8.95 -7.85
Cage 1 Btk 5.36 0.04 8.26 -6.85
2 SRR 5.96 0.02 8.25 -7.32
Cage 2 1T 6.36 0.03 8.54 -7.62
R4 3 R ENGYR 6.68 0.02 8.09 -6.79
Cage 3 HEH Y 6.74 0.03 8.05 721
15 15
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— — BfEHFFIsland topography — — BfEHFEIsland topography
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Fig. 8 Power spectral density of heave motion of the platform
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Fig.9 Power spectrum density of heave motion of cages at different locations on the platform
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Tab.5 Statistical values of pitch motion of aquaculture platform

o5 HI¥ SN FE{E AR H e/ MH
Position Topography Maximum value/(*) Mean value/(*) Significant value/(*) Minimum value/(*)
R 1 S I R 10.59 0.02 12.67 ~7.89
Cage 1 5k e 11.32 0.03 12.07 -8.76
P04 2 P IR 12.79 0.02 13.76 -10.16
Cage 2 5k e 13.20 0.02 13.52 -10.28
% 3 T IR 11.69 0.03 13.88 -12.16
Cage 3 =N 352 11.70 0.04 13.35 -12.90
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Fig. 10 Power spectral density of pitch motion of the platform
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Fig. 11 Power spectrum density of pitch motion of cages at different locations on the platform
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Tab. 6 Statistical values of cable force of aquaculture platform

v & Position

I Topography

5 KR{E Maximum value/N HRE Significant value/N

s S-S IR 5.08 1.42
VR On the windward side ‘ )
BTtk b JE 7.15 2.88
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Fig. 12 Power spectral density of cable force of the platform
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Dynamic response analysis of multi-body floating aquaculture platform
deployed in the sea near islands

ZHAO Dehui', XIE Sida*, MA Chao’, JIA Guangchen®
(1. Changhai Marine and Fishery Comprehensive Administrative Enforcement Team , Dalian 116599, Liaoning , China; 2. State
Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology , Dalian 116024, Liaoning , China )

Abstract: Due to the long distance from the coastline and mild environmental conditions, the sea near islands
has become a key area for the development of aquaculture. It is found that violent wave reflections near
islands can lead to a relative concentration of wave energy, which easily causes structural damage to
aquaculture facilities. Most of the studies on the dynamic response characteristics of aquaculture facilities
have been focused on the flat seabed areas, while there are fewer studies on the sea near islands. To solve this
problem, the dynamic response of a hinged multi-body floating aquaculture platform deployed in the sea near
islands in the survival condition are studied in this paper by means of physical model experiment. The results
show that the presence of island increases the surge motion of the platform and the maximum value of power
spectrum density increases by 61. 78% compared with that of the flat seabed. The significant value of the
cable force on the windward side of the platform increases by 2. 03 times compared with that of the flat seabed
in the survival condition. At the same time, the wave reflection caused by the island topography has
transferred the position of the platform with the largest heave motion from the cage on the windward side to the
middle cage. The pitch motion of the platform has been decreased, but the relative rotation between the
middle cage and other cages has been increased. The results provide a theoretical reference for the design of
aquaculture facilities and mooring system deployed in the sea near islands.

Key words: island topography; multi-body floating aquaculture platform; dynamic response; physical model

experiment; irregular wave
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